annealing, which is a potential target for antiretroviral therapy. 
4
contributes to the formation of Gag-Gag interactions (1, (14) (15) (16) (17) . During or just after budding, PR 70 cleaves Gag to form the mature virion.
71
Gag facilitates tRNA primer annealing to the PBS for HIV-1 (18) and RSV (19) . The NC 72 domain of HIV-1 Gag, also referred to as NCp7, is required for this activity (20) . NCp7 are chaperones that remodel nucleic acids (NAs) into energetically more favorable 74 conformations through helix destabilization and NA aggregation activities to promote annealing 75 (21-26). Although well known for its role in recruiting Gag to the PM, HIV-1 MA is also able to 76 bind NA with mid to low nM affinity in vitro (20, (27) (28) (29) (30) (31) (32) . This MA-RNA interaction can be is a mimic of PI(4,5)P 2 found at the PM (34).
82
In vitro studies have demonstrated that RSV NC, also referred to as NCp12, has NA 83 chaperone activity comparable to HIV-1 NC (35); however, little is known about the NA 84 chaperone activity of the RSV Gag polyprotein. The goal of this work was to characterize the 85 NA chaperone activity of RSV Gag by monitoring protein-facilitated annealing of tRNA Trp to the
86
[50 mM sodium phosphate, pH 8, 300 mM NaCl, 10 mM imidazole, 3 mM -mercaptoethanol
116
( ME)], sonicated, and loaded onto a His-Select nickel column (Sigma-Aldrich). Proteins were 117 eluted with binding buffer containing increasing amounts of imidazole (10 mM-100 mM).
118
Fractions containing H6.Gag. NC SP were combined and dialyzed into 2X buffer A (20 mM 119 sodium phosphate, 3 mM potassium phosphate, pH 8, 6 mM KCl, 280 mM NaCl). After dialysis, 1X buffer A with 80% glycerol prior to storage at -20 °C.
123
RSV H6. MA.Gag.3h expression was induced using 1 mM IPTG at 37°C for 4 h and the 124 protein was purified as described for H6.Gag.3h (38) with the following two additional steps to protein was resuspended in denaturing buffer (8 M urea, 500 mM NaCl, 25 mM Tris-HCl, pH 8,
127
10% glycerol, 1 mM ME and 1 M ZnCl 2 ) using a homogenizer and then loaded onto a His-
128
Select nickel column. Second, H6. MA.Gag.3h was renatured on the column with five 129 sequential washes of refolding buffer (500 mM NaCl, 25 mM Tris-HCl, pH 8, 10 mM imidazole,
130
5% glycerol, 1 mM ME and 1 M ZnCl 2 ) containing decreasing amounts of urea (8M, 6M, 4M,
131
2M and 1M). Following elution from the nickel resin using imidazole, the preparation followed 132 the protocol previously established for RSV H6.Gag.3h (38).
133
The previously described RSV/HIV-1 chimera H32R (42) (Fig. 1B) respectively; Fig. 5A and 5B; Table 3 ). A previous study of the NA binding properties of RSV
282
MA estimated a K d in the range of ~10 -3 M, which is even weaker than our data indicated (49).
283
Additionally, the RSV/HIV-1 Gag chimera H32R bound with ~3-fold higher affinity (K d ~ 20 284 nM, Fig. 5E ) than RSV Gag but more weakly than HIV-1 Gag ( (Table 3) . Interestingly, the pI of the human T-cell leukemia virus type 2 (HTLV-2) MA protein 341 (9.51) is even higher than that of HIV-1 MA, and we recently showed that similar to bovine 342 leukemia virus MA (56), this deltaretroviral MA protein binds RNA oligonucleotides derived from HTLV-2 gRNA with even higher affinity (~70 nM at 50 mM NaCl) than HTLV-2 NC (57).
344
Thus, retroviruses appear to possess a wide spectrum of MA-NA binding capabilities, which may 345 have evolved due to distinct mechanisms of action during virus assembly and/or post entry.
346
In contrast to HIV-1, where it is widely accepted that Gag is localized to the PM, at least 347 in part, via an interaction between MA and PI(4,5)P 2 (30, 34, 58, 59) , the mechanism by which 348 RSV Gag is targeted to the PM is controversial, as both PI(4,5)P 2 -dependent and -independent is not an effective competitor. 
384
In RSV, the Gag protein undergoes nuclear localization due to the nuclear localization signals in 
< 3 ____________________________________
a All experiments were performed using 1.5-20 nM 3 -FITC-RSV 60, 20 mM Tris-HCl, pH 7.9, 1 mM MgCl 2 , and 50 mM monovalent ions. b The detection limit of the FA binding assay only allowed an upper limit for the K d to be determined.
on November 13, 2017 by guest
